Set3 


Group A 


(3 x 10 = 30) 


Attempt any three questions. 

1. (a) A function is defined by f(x) = 


\x + 2, if x < 0 
ll-x if x> 0 


[ 5 ] 


Find domain and sketch the graph. 

Vr 2 + 9-3 


(b) Evaluate the limit t- 


lim 


>0 


2. (a) Sketch the curve : f(x) = xe x . 

(b) Estimate the area of the region bounded above by y = e x , bounded below by 
y = x and bounded on the sides by x = 0 and x = 1. 

3. (a) Find the volume of the solid obtained by rotating the region bounded by , y = x 3 

y = 8 and x = 0 about the y-axis. 


[5] 

[5] 

[5] 

[4] 


d x 1 

(b) Define degree of a differential equation. Solve the differential equation : — = — and 

dx y 

hence find the solution of this equation that satisfies the initial condition y(0) = 2. [6] 

4. (a) Find a vector equation and parametric equations for the line that passes through the 

point (5, 1, 3) and is parallel to the vector i + 4 j-2k . Find two other points on the 
line. [6] 

(b) If a = i + 2 j- 3 k and b = 4 i + 7 k , find the unit vector along 2 a + 3 b . [4] 

Group B (10 x 5 = 50) 

Attempt any ten questions. 

5. Determine whether each of the following functions is even, odd, or neither even nor odd. 


(a) y = x 5 + x 


(b) y = l-x 4 


(c) 


y = 2x-x~ 


6. Find the horizontal and vertical asymptotes of the graph of the function f(x) = 


V2x° +1 


3x-5 

7. Suppose that f(0) = -3 and f\x) < 5 for all values of x . How large can f(2) possibly be? 

8. Find the curvature of the parabola y = x 2 at the points (0, 0), (1, 1) and (2, 4) 

9. Evaluate: [ - -dx. 

L i +* 2 

10. Find the length of the arc of the parabola y 2 = x from the points (0, 0) and (1, 1). 

11. Define non-homogeneous second-order linear differential equation. 

Solve: y"+y'-2y = x 2 . 

12. Find the Maclaurin series of the function /(x) = e x and its radius of convergence. 

13. Find the distance between two parallel planes lOx + 2y - 2z = 5 and 5x + y- z= 1. 

14. Evaluate: J£ /'(x, y)dA for /(x, y) = ysin(xy), R = [1, 2] x [0, n\. 


15. Use the scalar triple product to show that the vectors, a = i + 4 j—lk, a = 2 i- j+Ak 


and a =-9 j+lSk are coplanar. 
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